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Analogous entities in SIP and UMTS 



UMTS 


SIP 


HLR 

Gateway MSG 
Serving MSG 
MSISDN 
IMSI 
MSRN 


Registrar 

Home proxy server 
End system (for REGISTER) 
Useraddress (in INVITE) 
User address (in REGISTER) 
Device address 




Enum 
Distributed 
Database 
(MSISDN - 
Registrar) 



^Message weights 

Symbol Parameter Value 

^^sip Weight of a SIP message LO 

y^isup Weight of an ISUP message 1 .0 

^^dns Weight of a DNS message 0.5 

y^ma-p Weight of a MAP message 1 .5 



Mobility parameters 

Symbol Parameter Value 

Tin, f^out Rate of call delivery / origination variable 

rbc Average boundary crossing rate variable 

Pt {t) Boundary crossing r^te prob. e^'^hct 

distribution (P(to > t)) 
s Call / mobility ratio 

Pjir Prob, that a device is new to 50% 

a serving MSG 

Pur Prob. that a device has a unique 20% 

registrar at its serving MSG 

Pus Prob. that a device has a unique 20% 

serving MSG at its HLR/registrar 



Protocol parameters 

Symbol Parameter Value 

tsip ' SIP registration refresh interval 3 hr 

tdns DNS cache time-to-live 24 hr 

Cauth Nimiber of pieces of authentication 5 
data cached at VLR 



in 



Case 



Formula 



Modified Registration 
Registration rbc((8 + 2/cauth) u;map+ 



Modified Call Setup 
Registration rbe(8 + 2/cauth)t.„,ap 

Modified HLR ~ 

Registration rbe((8 + 2/ca„th) «;„,ap 

Call setup ri„(4Pu,u;d^ + i^^ip) 
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_PROVIDg_ROAMING.NUMBER 
Response OMSl) 



(MSRN) 



(to MSRN) 
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(MSRN) ^ 'I INFO(MSISDN) 
® 



Gateway MSC 



JAM 



(to MSISDN) 
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GW 



SIP Proxy 
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'NVITE^o MSISDN 

at gateway) 

©INVITE 



■{to user address) 
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Case Formula 

Modified Registration 
Registration r^c (8 + 2/cauth) 

Call setup Tin (4t/;map-+ l^^sip + 2tOisup) 

Modified Call Setup 
Registration rbc (8 + 2 /cauth ) t^map 

Call setup rjn (4Wniap + QPusmns + l^^sip + l^Jjsup) 

Modified HLR 

Registration rbc((8 + 2/cauth) ^map + 2PusW?dns) 

Call setup Tin (2?i;inap + 4Pus^dns + l^i^sip + l^f^isup) 
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^ cipher modftcnKl 
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SSSMAPassfgnmarX 
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assrgnment ' 
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! etup_t« 
se iip.bs.s g_fsp 



Conn 




Chan 


Srv 




Sfv 



reqoest^rou e_num_f5p 
_______ raceive.caB 
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[ISUP II MAP 
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aUocaie.dian, 



uodate.c (alert) 



pfWKte roamif>ij 



Independent parameters. 





Description 


Value 


p 


Number of processors (system size) 


4 


N 


Average number of registered users 


[80K,400K] 


Ic 


Call arrival rate (Poisson) 


(0.3,5.5) 




Ratio of MO calls within Ic 


2/3 


U 


Call holding time (Exponential) 


90 sees 




Mobile registration rate (near-Poisson) 


[0.1,2.0] 


Tr 


Inter-MSC registration ratio within 


1/7 




Derived parameters. 





Description 


Value 




MO call arrival rate (Poisson) 


(0.2,3.65) 


lc-{l-rc) 


MT call arrival rate (Poisson) 


(0.1,1.82) 


If • Tj^ 


Boundary crossing rate 


[0.014,0.29] 


t 


Call setup latency 


measured 





2 3 4 

Ic (calls/hour/user) 




N (supportable population) 



1800 
1600 
1400 
1200 
1000 
800 
600 
400 
200 
0 



N(lc.lr) 1091/(lr+2.483*lc) 
actual measured data 




o 4-^«g^,5'-' 
Ic (calls/hr/user) range [0.25,7.0] \ (reqs/hr/ 



ir (regs/hr/user) [0.0,3.0] 
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EMCP Call Processing Engine 




Structure of EMCP Call Processing Engine 




